Characteristics of a cytosolic arylacylamidase metabolizing thiacetazone.
The N-deacetylation of thiacetazone, an antitubercular drug possessing hepatotoxic side effects, by an exclusively cytosolic arylacylamidase has been identified in the liver and kidney of rat by monitoring the appearance of its metabolite p-aminobenzaldehydethiosemicarbazone spectrophotometrically. Studies toward its characterization in liver cytosol revealed that the hydrolase possesses a broad pH optimum ranging from 6.0 to 9.0. The Km and Vmax values for the N-deacetylation of thiacetazone are 5.7 x 10(-4) M and 0.123 nmol of p-aminobenzaldehydethiosemicarbazone formed/min/mg cytosolic protein, respectively. The ability to metabolize thiacetazone was the same in the livers of cat, mouse and human, but lagged significantly in that of rat. Among the biodegradable esters examined as potential rivals of thiacetazone, only aspirin competitively inhibited thiacetazone hydrolysis (Ki = 2.1 x 10(-4) M). Discrimination of cytosolic thiacetazone N-deacetylase from nonspecific p-nitrophenylacetate esterase on the basis of their differential reactivity toward various inhibitors and activators disclosed that low concentrations of p-chloromercuribenzoate, AgNO3 and CuSO4 selectively undermine the activity of thiacetazone N-deacetylase, whereas SKF 525-A, ZnSO4 and FeCl3 are effective inhibitors of p-nitrophenylacetate esterase. However, divalent ions (Ca++ and Mg++) and EDTA failed to alter the activity of the enzyme. Besides, thiacetazone metabolism was significantly retarded upon exposure to malathion. Notably, Nal/Kl stimulated the N-deacetylase activity as a function of iodide concentration. The hydrolysis of thiacetazone in the liver and kidney remained uninduced by phenobarbital, 3-methylcholanthrene or benzo(a)pyrene (80 mg/kg, p.o., 8 days).(ABSTRACT TRUNCATED AT 250 WORDS)